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Risk Assessment and Managemerzt Group, llzc. 

6433 Westhelmer Rd., Suite 725 
Houston, TX 77066 

To: Joe Haake 
BryanKury 

From: Sungrni Moon, Ph.D. 
Atul M Salhotra, Ph.D. 

Date: September 6, 2006 

Ph. (713) 78U151 
Fax (713) 7114-6105 

Transmitted by E-mail 

Re: Our Preliminary Review and Comments on Draft Risk Assessment, Boeing 
Tract 1 Facility, St. Louis, Missouri Report (EPA Region 7, August 2006) 

As requested, we have completed our preliminary review of the referenced report. This 
memo discusses our comments on the risk assessments for Subareas 2C, 3F, 3H, and 6B 
completed by EPA Region 7. 

For each subarea, EPA followed the following procedure: 

(i) Estimated the exposure point concentrations (EPCs) using the ProUCL software. 
Details are provided in Appendix C. These concentrations are summarized in 
Tables A-3.1 to A-3.9 of Appendix A. 

(ii) Used the EPCs to estimate dose. The calculated values are presented in Tables A-
7.1 to A-7.3 of Appendix A. 

(iii) For chemicals that have quantitative toxicity values, risk was estimated and 
presented in Tables A-7.1 to A-7.3 of Appendix A. 

Table 1 lists our comments based on the preliminary review. Also Attachment 1 includes 
additional comments specific to AppendiX C. We identified several discrepancies in the 
calculation of EPCs, which have been carried forward in the calculation of dose and risk. 
Therefore, we recommended that EPA revise the calculations based on these comments 
and resubmit the report for Boeing's review. The large number of discrepancies will likely 
impact the estimated risk. 

At this point we have not reviewed in detail (i) the methodology used by EPA to estimate 
the risk from TPH, (ii) the basis of the trench mode~ or (iii) actual calculations. We hope 
to do this when (i) the above discrepancies have been resolved and (ii) if the results 
indicate that the primary risk drivers are the TPH methodology and the trench model 

Table 3 compares the results ofBoeing's risk assessment and EPA's risk assessment (that 
needs substantial revisions per comments suggested above). Table 3 indicates the primary 
drivers (media, constituents, and exposure pathway) for each of the receptors. Such a 
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table is very helpful to identify risk management options for a site. We suggest this table 
be revised based on the corrected EPA's risk estimates. 

Please call us if you have any questions at 713-784-5151 or contact us by e-mail at 
skim@ramgp.com and asalhotra@ramgp.com. 

September 2006 Page 2 of2 RAM Group, Inc. (5020) 



Page 

8 

10 

14 

14 

14 

IS 

16 

18 

19 

20 

21 

21 

21 

September 2006 

Table 1 
Comments on Draft Risk Assessment for Boeing Tract 1 Facility (August 27, 2006) Prepared by Tetra Tech 

Boebtg Truct 1 Facility, St. Louis, Missouri 

Section/Para grab/Line Comment 

Section 3.3.2, Line 5 Latest version of refen:ncc for J&E Model is EPA, 2004. Reference section should be 
updated accordingly. 

Table l, Parameters ofGW ingestion rate- non-residential worker This pathway is incomplete pathway. Will be better to put "Incomplete pathway" as in 
and GW_ ingcsetion rate - construction worker exposure time for dermal contact with GW- non-residential workers on page 9. 

Information of sampling location is not correct and not consistent with calculation of 
Table 2, Subarea 68 -industrial Worker EPC. The latter is correct Information of sampling location for Subarea 68 -

Construction Worker is for Subarea 68 -industrial Worker. 
Information of sampling location is not correct Should include additional locations of 

Table 2, Subarea 68 -Construction Worker 
822El, 822E2, 822E3, 822NI, 822Wl, B27WI, 827W2, 828El, B28NJ, CNI, 
HWI, MW3, MW7, MW!lS, PBI, RCIO, RCll, RCI2, RCI, RC2, RC3, RC4, RC5, 
RC6, RCB RC9 83181,83182, and S3IB3. 

Groundwater monitoring wells screened in deep zone {827 W3DW, MW !lOW, RC 

Table 3, Subarea 68 
6DW, RC BOW) were included. These wells arc screened well below the water table 
and the concentrations do not contribute to vapor. Suggest reevaluate EPC. Note RA 
by RAM Group considered only wells screened across the water table. 

"C!l to C 18 Aliphatic" is in GROs and DROs . .AJ; per MDEP (October 2002), "C9 to 
Table, GRO and ORO CIS Aliphatic" under GROs should be "C!l to C12 Aliphatic". Thill should be updated 

in the tables of the report accordin~~:lv. 
There is sentence "For duplicate samples, Tetra Tech used the higher value to represent 

Section 3.4, Paragraph 2, Line 8 that sampling event." Docs this mean that the higher detection limit was used when 
both original and duplicate samples were not detected? 

Section 3.5.1, Paragraph 1 under "Exposure time, Frequency, and 
It states "For evaluation of exposure to groundwater in n construction trench, an 

Duration", Line 4 
exposure time of 8 hours per day was assumed." This is not consistent with 4 hrs in 
Table I and Table A-4.2. 

Section 3.5.2, Paragraph 4 under "Exposure Parameters for There is inconsistency in nir exchange rote. It was noticed that Table 6 lists ER of 0.25 
inhalation of Volatiles", Setence 4 1/hr, but J&E Model in Appendix D uses ER of 0.8 1/hr. 

Report states that n defalut Kp of0.001 is assumed for inorgnnics. As per EPA 
Section 3.5.2, Line 1 (2004), Kps for chromium (VI), nickel, and zinc nrc 0.002, 0.0006, and 0.0006, 

respectively. 

Tnble6,LB 
Table 6 states that 12ft (300 em) ofLB was used. Appendix D shows that 366 em 
was used in J&E Model. Note RA bv RAM Group used 12 fi. 
Table 6 states 192 em of capillnty fringe thielmess. However, Appendix D shows that 

Table 6, Cnpillnty fringe thickness 30 em of capillney fringe thickness was used in J&E Model. Note RA by RAM Group 
used 192 em. 

Table 6, Dry bulk density and Soil Particle density Values for drv bulk density and soil particle density is switched. 

Page I of3 

Changes 

Editorial 

Editorial 

Editorial • 
Editorial 

Impact on risks 

Editorial 

Clarification 

Editorial 

Editorial • Impact on risks 

Editorial 

Editorial 

Editorial 

RAM Group, ine. (5020) 



Page 

22 

22 

34 

43 

September 2006 

Table 1 
Comments on Draft Risk Assessment for Boeing Tract 1 Facility (August 27, 2006) Prepared by Tetra Tech 

Boeing Tract 1 Facility, St. Louis, Missouri 

Seclion/Paragrah/Line Comment 

Table6, ER Table 6 lists ER of 0.25 1/hr, but J&E Model in Appendix D uses ER of0.8 I /hr. 

Table6, H 
Tobie 61ists H ofO.OOl cm2/cm2, but J&E Model in Appendix D uses H of0.000364. 
Note RA bv RAM Group used 0.00 1. 

Section 52.4, Paragraph 
Lend in soils was detected in Subarea 2C at the concentration of 8.21 mglkg. This 
should be incomorntcd in the onmiU'aoh. 

Lust Pamgmph, Line 3 "outdoor" should be "indoor". 
Figure 3, Page 1 EQuations for GW in11estion are not reauired. 
Appendix A, Table A-1, Exposure Point Soil for construction worker should be 0 - 15 fi bgs not 0 - 10 ft bgs. 

Appendix A, Table A-3.4, Value for EPC 
Values for EPC for ORO -CI9 to C32 Aliphatic and ORO -C19to C32Aromntic do 
not match with values in Appendix C. Should be 540 ug/L not 904 ugiL. 

Appendix A, Table A-3.5 
Appendix C shows calculation of EPC for methyl ethyl ketone. However, it was not 
shown in Table A-3 .S and was not used to estimate risk ITnble A-7. 1 ). 
As per Appendix C, missing chemicals nrc barium, chromium, aluminum. EPCs for 
chromium and aluminum nrc less than background concentmtiom;, hence they can be 
eliminated. Barium should be included. 

Appendix A, Table A-3.7 
EPC values do not mntch with values in Appendix C for acetone, cis-I ,2-
dichloroethene, GRO, GRO- CS to CS aliphatic, GRO- C9 to Cl8 nliphntic, and ORO 
- C9to CIO aromatic. 
As per Appendix C, missing chemicals nrc barium, chromium, aluminum. EPCs for 
chromium and aluminum oro less than background concentrntions; hence they can be 

Appendix A, Table A-3.8 eliminated. Barium should be included. 

EPC value does not match with value in Appendix C for selenium. 

Missing chemical: Bromomethane 
Extra chemical: Bromobcnzcne 
Discrepancies in EPC values as per Appendix C: 1,1-dichlorocthanc, 1,1-

Appendix A, Table A-3.9 dichloroethenc, I ,2-dichlorobcnzene, 1,2-dichloroethcne (totnl), 1,4-dichlorobenzene, 
acetone, chloroform, MTBE, methylene chloride, tetrachlorocthene, toluene, trans-1,2-
dichlorocthcnc, vinyl chloride, chromium, lend, selenium, ORO. DRO, ORO- C5 to 
C8 aliphatic, GRO • C9 to CIS aliphatic, ORO- C9 to C10 aromatic. 

Appendix A, Table A-4.1, Page 1 of3, Ingestion/Non-rcdentiaol EF of250 dny/yr is not consistent with EF of225 daylyr in Table 1 for non-residential 
indoor worker worker. If EF of 225 dny/yr is correct, reference should be EPA 2002. 

Appendix A, Table A-4.1, Page 2 of 3, lnbnlation/Consturction Not clear how PEF was cnlculatcd. 
Worker 
Appendix A, Table A-4. I, Page 3 of3, lnhalntion/Non-rcsidential 

Not clear bow PEF was calculated. 
Outdoor Worker 
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Table 1 
Comments on Draft Risk Assessment for Boeing Tract 1 Facility (August 27, 2006) Prepared by Tetra Tech 

Boeing Tract 1 Facility, St. Louis, Missouri 

Section!Paragrah/Llne Comment 

Appendix A, Table A-4.2, Inhalation- Indoors/Non-residential EF of 250 day/yr is not consistent with EF of 225 day/yr in Table 1 for non-residential 
Indoor Worker worker. If EF of225 day/yr is correct, reference should be EPA 2002. 

Appendix A, Table A-7.1, First 3 pages, Exposure Point Soil for construction worker should be 0 - 15 ft bgs not 0 - I 0 ft bgs. 
Dose and risk calculations for arsenic, chromium, DRO - C9 to C 18 aliphatic, DRO -

Appendix A, Table A-7.1, 7th page, Subarea 3H GW, Dermal C9 to C22 aromatic, ORO- C19to C32 aliphatic, and ORO- C19 to C32 aromatic 
were not performed. 

Appendix A, TableA-7.1, 9th_p_!!ge, Subarea 6B OW, Dermal Dose and risk calculations for chromium were not performed. 

Appendix A, Table A-7.1, Inhalation ofrom Soil- Construction 
Risk calculations were performed for VOCs and PAHs. Risk for metals should be 

Worekr-
evaluated for inhalation of p11rticulatcs from soil. PEF value is presented in Table A-
4.1. 

Appendix A, Table A-7 .1, Inhalation - Non-residential Outdoor 
Risk calculations were performed for VOCs and PAHs. Risk for metals should be 

Worker 
evaluated for inhalation of pllrticulates from soil. PEF value is presented in Table A-
4.1. 

TPH fractions evaluated in exposure p11thways arc summarized in the attached Table 2. 

For dermal contact with soil, ORO- C9 to C10 aromatic, DRO- C9 to Cl8 aliphatic, 
DRO -C9 to C22 aromatic, and ORO -CI9 to C32 aliphatic were evaluated, but only 

Appendix A, Table A-7 .I, TPH fractions evaluated in exposure ORO - C9 to C 18 aromatic was evaluated for dermal contact with groundwater. 
pathways 

For inhalation pathway, ORO- C 19 to C32 aliphatic and ORO- C 19 to C32 aromatic 
were not evaluated for outpoor inhalation from soil and outdoor inhalation from OW, 
but two additional fractions (ORO- C9 to C 18 aliphatic and DRO- C9 to C 18 
aliphatic) were not evaluated for indoor inhalation from OW. 

Appendix A Table A·8 series nrc missing. 
AppcndixA, TablesA-9.1 andA-10.1 Soil for construction worker should be 0 - 15 ft bgs not 0 - I 0 ft b~s. 
Appendix, Tables A-1, A-5.1a, A-5.1b, A-5.2o., A-5.2b, A-6.1, A-
6.2, A-7.1, A-7.2, A-7.3, A-9.1, A-9.2, A-9.3, A-10.1, A-10.2, and Please add page numbers for easy reference. 
A-10.3 
Appendix B, Section B.1, VF under Equation B- I Equations C-2 through C-5 should be Equations B-2 throulili B-5. 
Appendix B, Section B. I, Last sentence and first sentence of next 

Arc these sentence and reference (Tetra Tech, 2006) relevant for Boeing? 
[page 
Appendix B, Sectioni B. I kiL under Equation B-3 Equation C4 should be Equation B-4. 
Appendix B Section B.1 KiG under Equation B-3 Equation C-5 should be Equation B-5. 
Appendix B, Table B.l, MW and H Where were values ofMW and H obtained from? 
AppendixC Several discrepancies were identified. Appendix C with markup is attached. 

Page 3 of3 

I 

Changes 

Clarification 

Editorial 

Impact on risks 

Impact on risks • Impact on risks 

Impact on risks 

Impact on risks 

Editorial 
Editorial • Editorial 

Editorial 

Clorifico.tion 

Editorial 
Editorial 

Clarification 
Impact on risks 

RAM Group, Inc. (5020) 



Exposure Pathways 

Ingestion of Soil 

Dermal Contact with Soil 

Dermal Contact with GW 

lnhulntion of Vapors nnd 
Particulates from Soil 

Outdoor lobulation from GW 

Indoor Inhnlntion from GW 

Notes: 
..f: TPH fraction evaluated 
NE: Not evnlnutcd 

GRO-
CS to C8 Aliphatic 

..j 

NE 

NE 

..j 

..j 

" (Hemme) 

•: Shows the surrogate chemical used 
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GRO-

Table2 
TPH Fraction Evaluated in Exposure Pathways 

Boeing Tract 1 Facility, St. Louis, Missouri 

TPH Fractions 

GRO- DRO-
C9 to C18 Aliphatic C9 to ClO Aromatic C9 to CIS Alinhatic 

..j ..J ..J 

NE ..J ..J 

NE " NE 

..j ..J ..j 

..J ..j ..J 

NE " NE 
!Nnohthalcnc) 

I 

DRO- ORO- ORO- I 

C9 to Cll Aromatic C19 to C32 Aliphatic C19 to C32 Aromatic 

..j ..j ..j 

..j NE ..j 

NE NE NE 

.J NE NE • ..j NE NE 

" NE NE CPvrenc) 

• 
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Table 3 
Summary of Risks by Boeing and EPA 

Boeing Tract 1 Facility, St. Louis, MJssourl 

Risk Exceed/Not Exceed 

Area/Receptor 
Carcinogenic Risk Non-carcinogenic Risk 

2004RA 2006RA 2004RA 2006RA 
(Boeing) (EPA) (BoeiD!!) (EPA) 

Subarea 2C 

Construction Worker Not Exceed Not Exceed Not Exceed Exceed 

Outdoor Worker - Not Exceed - Exceed 

Indoor Worker - Not Exceed - Exceed 
Non-residential Worker Not Exceed - Not Exceed -

SubnrcnJF 
Future Construction Worker NA NA Not Exceed Not Exceed 
Future Outdoor Site Worker - NA - Not Exceed 
Future Indoor Site Worker - NA - Not Exceed 
Future Non-residential Worker NA - Not Exceed -

Subarca3H 

Future Construction Worker Not Exceed Not Exceed Not Exceed Exceed 

Future Outdoor Site Worker - Not Exceed - Not Exceed 
Future Indoor Site Worker - Not Exceed - Not Exceed 
Future Non-residential Worker NA - Not Exceed -

Subnrca6B 

Construction Worker Not Exceed Exceed Not Exceed Exceed 

Outdoor Site Worker - Not Exceed - Exceed 

Indoor Site Worker - Exceed - Exceed 

Future Non-residential Worker Not Exceed - Exceed -
Notes. 
-: Not receptor of concern 
NA: Not applicable - no constituents identified 
Exceed: Risk exceeds acceptable level and hence will require risk management. 

September 2006 

Key Driver for Exceedence in 2006 RA (EPA) 

Medin Constituent Pathway 

CS - CS Aliphatic, C9 -
Groundwater Cl8 Aliphatic, C9- CIO Outdoor Inhalation 

Aromatic 

Groundwater 
CS - CS Aliphatic, C9 -

Outdoor Inhalation 
CIS Aliphatic • Groundwater CS- CS Aliphatic Indoor Inhalation 

Groundwater 
C9- CIS Aliphatic, C9-

Outdoor Inhalation 
C22 Aromatic 

Groundwater 
TCE, Dermal Contact, 

Several COCs Outdoor Inhalation 
Groundwater C9- CIS Aliphatic Outdoor Inhalation 

Groundwater 
Dichlorofluoromethane, 

Indoor Inhalation 
CS - C8 Aliphatic • 
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APPENDIXC 

SUMMARY STATISTICS OF GROUNDWATER AND SOIL EXPOSURE POINT 
CONCENTRATIONS 

(10 Pages) 



TPH 
GRO 
ORO 
ORO 

Chemical" 

GRO- C5 to C~Jlphatlc 
GRO- C9 to C113' Aliphatic 

Detections/Samples 

6 d/8 
~ Klf/10 

2/8 

. GRO- C9 to C10 Aromatic 
ORO- C9 to C18 Aliphatic 
ORO - C9 to C22 Aromatic 
ORO - C19 to C32 Aliphatic· 
ORO- C19 to C32 Aromatic · 

. VOCs 
Benzene t;:. ~111 

· Ethylbenzene ~ .:H'/11 
Toluene 5 ;t-1'/11 

·xylene 6.:14/11 
Methylene chloride 1/1 

J....ee.·Ld L/t 

Subarea 2C Soils Construction 

Summary ~tatlstlcs for Subarea 20 
Soils Construction Worker 

Minimum 
Detected 
(uglkg) 

13ooo -259& 

-?&'ct:>efl~aaaaa 
34000 

.5"'}. -'1-:25- . 
2Z? -1-:25-

02 ~ 
:7-.:57'" ..2,-5-

5.8 

\fi'Z...lO 

Maximum 
Dectected 

(ug/kg} . 

Exposure Point 
Concentration 

(ug/kg) 
Rationale 

250000 /iJ"tJZ-1, 6 :146;521:60-Approxlmate gamma distribution 
1330000 1 ~..£.S"6 /61. {Lj..324r395 99% Chebyshev (mean, sd) 

47000 ~7'6"-?Z. 6 35;'16t.96· 95% Chebyshev (mean, sd) 

307 
408 

3000 
829 
5.6 

.t,t:.-3.:;~. -s-3> 48;846:55 Prorated from GRO 
4B.a40.53.-Prorated from GRO 

"' -4~4fl:l't3 Prorated from GRO 
?"Z.fVJ":5 • '7 S~ Prorated ·from ORO 

" 662;191':5t> Prorated from ORO 
1?&-i6·- .3 :l.l,SS-1-:46 Prorated from ORO 

" 1-7;8&1-:4& Prorated from ORO 

156.3 Approximate gamma 
408 maximum 

2,599 99% Chebyshev (MVUE) UCL 
~oaea. Adjusted gamma 

5.8 maximum 

~2.10 ~z (C' . f.'ftu< 7fl\.l.t..Y'"" 

• 
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Summary Statistics for Subarea 2C 
Groundwater 

.. 
Exposure 

Minimum Point 
Chemical Detections/Samples Detected Maximum Dectecteci Concentration Rationale 

(ug/L} (ug/L) (ug/L} 
TPH 
GRO 8/B 500 301200 201,957.40 95% Chebyshev (mean, sd) 
DRO 2/11 180 1000 612.47 Students t-test 
ORO· n/a 

GRO - C5 to CB~Ilphatic_ 67,319.13 Prorated from GRO • GRO- C9 to C18" Aliphatic . 67,319.13 Prorated from GRO 
~RO- C9 to C10 Aromatic 67,319.13 Prorated from GRO 
ORO ~ C9 to C18 AliphatiG 306.23 Prorated from ORO 
~ORO - C9 to C22 Aromatic 306.23 Prorated from ORO 

VOCs 
B.enzene 12112 0.25 961 506.5 95% Chebyshev (mean, sd) 
Ethylbenzene 12112 0.25 180 165.8 99% Chebyshev (mean, sd) 
MTBE 2/10 9.9 59 59 maxmium, 
Toluene 12/12 2.5 59.6 34.7 95% Chebyshev (mean, sd) 
Xylene 12112 0.75 23.6 15.9 95% ChebY.shev (mean, sd) 

• 
.. · 

Subarea 2C Groundwater 



Chemical · Detections1Samples 

Metals 
Lead 2/2" 

3F Soils Construct 

Summary Statistics for Subarea 3F 
Soils for Construction Worker 

Minimum Maximum Exposure Point 
Detected Dectected Concentration 
(ug/kg) (uglkg) ug/kg 

6190 8780 8,780 maximum 

Rationale 

• 

• 



Chemlcar 

·TPH 
TPH-ORO 
TPH-ORO 

Detections/Samples 

1/1 
2. -'tf.:t- 2.. 

. ORO- C9 to C18 Aliphatic 
DRO.- C9 to C22 Aromatic 
ORO- C19 to C32 Aliphatic 

. ORO- C19 to C32 Aromatic 

3F Groundwater 

Summary Statistics for Subarea 3F 
Groundwater 

Minimum 
Detected. 

(ugll) 

514 
4b _:?-1G89· 

Maximum 
Dactected 

(ug/L) 

514 
1080 

Exposure Point 
Concentration 

(ug/L) 

514 maximum 
1,080 maximum 

Rationale 

257 Prorated from ORO 
257 Prorated from ORO 
540 Prorated from ORO 
540 Prorated from ORO 

··:-
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Summary Stali&tlcs fl).r Subarea 3H Soil& 
Construction Worker 

Chemical 
Minimum 

Detections/Samples . · Detected 
(uglkg) 

TPH 
TPH-ORO p .JZJZ..:; 

ORO· C9 to C18 Aliphatic 
ORO - C9 to C22 Aromatic 

vocs 
~·· CM§thyJ ethyl keto@::;, 111 

·. _ Xylene 11 
Nrl;c lrtc.l...._.t~d 3 

rll\ :·ro..ble A -:..?.sMetals 
Lead 111 

Ace·i;OJ?e. _v·l 
/v1eti1,Re-.L ct.Jo?-:de l/1 

·aH Soils Construct 

C_#'D4+Gee 

8.8 
9.4 

8630 

21 

4--- r;-

Maximum 
Dectected 
. (ugtkg) 

55000 

8.8 
9.4 

8630 

~I 

1-;,!; 

Exposure Point 
Concentration 

(ug/kg) 

55,000 maximum 

Rationale 

27,500 Prorated from ORO 
27,500 Prorated from ORO · 

8.8 maximum. 
9.4 maximum 

8630 maximum 

Z...t I'YLAX<t~'\.ovl v·t/'\.. 

4.: {; j4'\0Y((t'V~,~Cl~ 

• 
•. 
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Chemical 

TPH 
TPH -DRO 
TPH-ORO 

Detections/Samples 

:P )Ji8 
1/1 

ORO- C9 to C18 Aliphatic 
ORO - C9 to C22 Aromatic 
ORO- C19 to C32 Aliphatic 
ORO- C19 to C32 Aromatic 

VOCs 
1 ,2-0ichiorobenzene· 213 
Carbon disulfide 1/2 
Methlyene chloride 1/3 
Toluene 1/4 

·Metals 
Arsenic 1/1 
Barium 1/1 
Chromium 1/1 
Copper 1/1 
lead 1/2 
Mercury 1/1 
Nickel 1/1 
Zinc 1/1 

3H Groundwater 

·summary Statistics for Subarea 3H 
Groundwater 

Minimum 
·Detected 

·{ugll) 

6-/-J' 3699-
520 

3 
2.1 
5.3 
2.2 

80 
1910 

14 
17 
68 
0.5 
23 

378 

Maximum Dectected 
(ug/L) 

3540 
520 

3.7 
2.1 
5.3 
2.2 

80 
1910 

14 
17 
68 
0.5 
23 

378 

Exposure Point 
Concentration 

(ug/L) 

3540 maximum 
520 maximum 

Rationale 

1, 770 Prorated from ORO 
1,770 Prorated from ORO 

260 Prorated from ORO 
260 Prorated from ORO 

3.7 maximum 
2.1 maximum 
5.3 maximum 
2.2 maximum 

80 maximum 
1 '/I C49G- maximum 

14 maximum 
17 maximum 
68 maximum 

0.5 maximum 
23 maximum 

378 maximum 

• 

• 



Chemical ·oetectians/Samples 

vocs. 
1,2-Dichloroethene {total) 1/6 
Acetone 1/1 
Ethylbenzene 1/10 
Tetrachloroethane 316 
Toluene 2/10 
T richloroethene 1/1 

PAH 
Fluoranthene 115 
Pyrena 1/5 

Metals 
Arsenic 11/11 

~ 11111 

~ 
3/11 

~ 11/11 
Lead 11/11 
Mercury iOJ.'I'I11 
·Selenium 3/11 

~ 10/10 
· Antimony 10/10 

Na-b .;;-,-..ci v...dcd Beryllium 10/10 

"P~.- (o.Me ;!-:?-&>Cobalt 10/10 . 
' ' Copper 10/10 

Manganese 10/10 . 
Nickel 10/10 
Vanadium 10/10 
Zinc 10/10 

68 Soli Industrial worker 

summary Statistics for Subarea 68 Soils 
Industrial Worker 

Minimum Maximum Exposure Paint 
Detected Dectected Concentration Ratioriale 
(uglkg) ~uglkg) (ug/kg) 

36 36 36 maximum 
14 14 14 maximum 

2000 2000 2,000 maximum 
0.29 15 10.7 Student's t-test 

51 83000 83,000 maximum 
0.062 0.062 0.062 maximum 

520 520 520 maximum 
500 500 500 maximum 

c:W5Qaseo 40100 .30,743.9 Student's t-test 
53100 306000 187,120.6 Student's t-test 

550 2520 1,669.6 95% Chebyshev (m~n. sd) 
13700 22700 19.090.6 Student's t-test 
12800 32700 25,658.1 student's t-test 

z;. 7 .-% 60 41.9 Student's t-test 
3570 3660 4,152.5 95%. Chebyshev (mean, sd) 

3930000 12700000 10,635.212.0 Student's t-test 
2040 5510 4,966.0 Student's t-test 

451 1340 1,085.8 Student's t-test 
5200 15100 10,976.5 Approximate gamma 

13300 28100 22,744.3 Student's t-test 
141000 4310000 2,294,135.0 Approximate gamma 
12600 . 62300 37,601.8 Studenrs t-test 
20000 47700 41,457.5 Student's .t-test 
38900 67500 58,376.0 Student's t-test 

• 
e,q-~ G:.4 ,1,~ RA ~l 

'(zc;rD 
;,; 

~l(,oo 0 

4/, ooo )oc:~o 
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Chemical 

TPH 
TPH-GRO 
TPH·DRO 

GRO • C5 to C~lpheUc 
· GRO • C9 to Ct!'Aiiphalic 
GRO • C9 to C1 0 Aromatic 
ORO· C9 to C18 Aliphatic 
ORO· C9 to C22 Aromatic 

VOCs 
1,2·Dichloroethane (totaQ 
Acetone 
cis-1,2-0ichloroethene 
Ethyl benzene 
Methylene chloride 
Tetrachloroethene 
Toluene 
Tlichloroethene 
VInyl chloride 

Minimum 
lletactlon&ISamplas · Detected 

5/14 
. 11Wiif 

5121 
IS)J!r.tr'?O 

3/?8'1C/ 
'~?>.6 

1or;Jrz_IJ 
913ff'~ 
4~1?6 
9129'21 
~~ 

(uglkg) 

220 
980000 

36 
14 

9.1 
11 
5 

0.29 
16 

0.062 
4.7 

Summery Statistics for Subarea 68 Solis 
Construction Worker 

Maximum 
Oectacted 

(uglkg) 

Exposure Point 
Concentration 

(uglkgJ 
Rationale 

16000 12,610 99% Chebyshev (mean, sd) 
980000 980,000 maximum 

250 
200 

1800 
2000 

31 
43 

83000 
390 
600 

3 
4,203.il3 Prorated from GRO 

4-U -;.'> . ::J.!) 3;92=1-:6T-Prorated from GRO 
4-Z.c--":l _ .":? ~921:8T Prorated from GRO 

- 490,000.00 Prorated li'om ORO 
490,000.00 Prorated from ORO 

19D.4 99% Chebyshev (mean, &d). 
89.44 99% Chebyshev (mean, sd) 

988.02 99% Chebyshev (mean, sd) 
1449.47 99% Chebyshev (mean, sd) 

11.22 95% Chebyshev (mean, &d) 
11.11 95% Chebyshev (mean, sd) 

24,093.56 99% Chebyshev {mean, sd) 
166.11 99% Chebyshev (mean, sd) 
231.4 99% Chebyshev (mean, sd} 

PAH& 
Chrjsene 4n~'5 30. 210 148.4 97.5% Chebyshev (mean, sd) 1 . 11 """.jce_,.r• (' ? ' 

,.....,..~'~"'---Lt~ r::;.pc .gy. ~....cJ.-~.t~·f<c'-"- Wt:.·• • J 
Metals 
An;enlc 
Bei'l~ 

idm!Um_ 
:...-- ~CiiromiuliL:' 
' Lead 

Mercury 
·Selenium 

~ 
~..,t ~ ....... d ...... Aed Antimony 

· BeryUium · 
~ .... ~b le. A ·-7-Cj Cobalt 

Copper 
Manganese 
Nickel 
Vanadium 
Zinc 

68 Sell Constructloln 

?2-Jif1K46 
~!1-17~<16 
q J.f'IM-?6 
%J-'I'I~1"'"'b 
~~1'.!16 

221~ ~-6 
51#'.rp_6 
10110 
10/10 
10110 
10/10 
10/10 
10110 
10/10 
10/10 
10110 

f-{7S51''1· Cl---a-i'V\Tu•.JL~ 
I, 1- D<cl-vlt:-r"<1.-~l~ 

1100 
53100 

140 
11000 
6000 

15 
660 

3930000 
2040 

451 
5200 

13300 
141000· 
12600 
20000 
38900 

l • I- .D;-ct-.-(do t2-i::::h.e..I"'-'L

f-(e..£~ e.-ht~ Ia.~ 
-/:;(6)~- C 2.-D"?Cl..lr«ocr.i:;h~ 

130000 
306000 

2520 
31000 
32700 

60 
5650 

12700000 
7940 
1340 

15100 
28100 

4310000 
62300 
47700 
67500 

:>GJ (t>_...,~iLS 

~~Studanfs t·le&t 
187,120.6 tudenfs t-test 

1,659.6 6% Chebyshev (mean, sd) 
19,090.6 Studenf& t-te&t 
25,668.0 Student's t-test 

,fstudenfs t-teet 
4,106.4 95% Chebyshev (mean, &d) 

· 10,635,212.0 Student's t-test 
4,966,0 Studenfs t-test 
1,085,8 Student'& t·test 

10,976.5 Approldmate gamma 
22,744.3 Sludenfs t-test 

2.294,135.0 Approximate gamma 
37,601.8 Student's t-test 
41,457.5 Student's t-test 
58,376.0 Student's t-te&t 

(-livcv(.n"' 1'2"<;'4· 
[?e.V\. z:.oC tt)~.f:rC..-vetL-e..-v.J..... 

B~a)~lr:.~~ 
p/~.0")'~~ 
Fft-t..~ 

Ace ;,w...p ht{-JL.vJ

_.,.4--ce j-V)-pl-.t/·l-v;l<?~ 

pJ.--..<u~fr.y-~ 

p*'re.-~ 

• 

• 



Summary Statistics for Subarea 68 
Groundwater 

Minimum 
Chemical DatedlonsiSamples . Detected 

Maximum 
Dectected 

(ugll) 
.TPH 
GRO 
ORO 
ORO 

GRO - C5 to CBj\Dphatlc 
GRO - C9 to C1$AIIphatlc 
GRO- C9 to C10 Aromatic 
ORO - C9 to C 18 Aliphatic 
ORO - C9 to C22 Aromatic 

10/.16'·15' 
6/1.9' LC' 

2.i1'l2 

. ORO- C19 to C32 Aliphatic 
ORO - C19 to C32 Aromatic 

VOCs 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2,3-T rimethylbenzene 
1 ,2,4-Trimethylbenzene 
1 ,2-Dichlorobenzene 

· 1,2-Dichloroethene (total) 
1,2-Dichloropropane 
1 ,3-Dichlorobenzene 

· 1.4-Dlchlorobenzene 
Acetone 
Benzene 
Bromodlchloromethane 

: C · z:ot[FOmometha;]::s 
• . Carbpn disul de 

Nn{: ~-.c.f<.ui.:d Chloroethane 
- ..:- j:~ A.-2 a Chlorofonn 
14

" /tt-b e · 'i· I cis-1 2-Dichloroethene 
· · Dlchl~rodifluoromethane 

68 Groundwater 

: .. 

221144 
. t1 'J.ff/144 

. 111A'"J~ 
3/113 
9/113 
10121 
1/1.i'1144 
3/113· 
8/113 
11/144 
6/144 
1f1.B'(IIf¥' 
111.6'fl4-'f-
31/t-'Z~1 
1/1.i'Tf44-

. 6/1.46 14-4 
78/131 
2/~'Ll~ 

(ug/L) 

130 
I .!;:>?) -iSa&. 
?;?i 0-42Cr 

I, 0-+r+-
0.34 

3.1 
1.7 
90 

0.49 
1.9 
1.2 
10 

7.1 
0.85 

1.8 
23 

"·4-0iS-7 
1.2 
5.4 
1.1 
2.6 

~,.::;·o O.+Gee 
340000. 

420 

17 
26 

3.1 
2.7 
200 

6200 
1.9 
3.2 
23 
74 

150 
1.8·. 
23 

. 0.51 
1.2 
11 

7600 
700 

Exposure Point 
Concentration 

(ugll) 
Rationale 

5,737.60 99% Chebyshev (mean, sd) 
199,255.90 99% Chebyshev·(mean, sd) 
420 maximum 

1912.53 Proratectfrom GRO 
1912.53 Prorated from GRO 
1912.53 Prorated from GRO 

99,612.95 Prorated from DRO 
99,612.95 Prorated from DRO 

210.00 Prorated from ORO 
210.00 Prorated from ORO 

11.02 97.5% Chebyshev (mean, sd) 
11.59 97.5% Chebyshev (mean, sd} 

3.1 maximum 
2.7 maximum 

35.08 97.5% Chebyshev (mean, sd) 
4,012.66 Hall's Bootstrap 

1.9 maximum 
3.2 maxim.um 

9.64 97.5% Chebyshev (mean, sd} 
74 maximum 

17.09 97.5% Chebyshev (mean, sci} . 
1.8 maxl!llum 
23 maximum 

0.51 maximum 
1.2 maximum 
11 maximum 

1,851.95 99% Chebyshev (mean, sd) 
700 maximum 

• 
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Ethylbenzene 
lsopropylbenzene 
Methyl ethyl ketone 
MTBE 
Methylene chloride 
n·Propyl benzene 
sec-Butylbenzene 
tert-Butylbenzene 
Tetrachloroethane 
Toluene 
traris-1,2-Dichloroethene 
Trichloroethel')e 
Trichlorofluoromethane 
Vinyl chloride 
Xylene, total 

Metals 
Barium 
Cadmium 
Chromium 
Lead 
Mercury · 
Selenium 

3/144 
21124"11:? 
1/157 
71113 

L0..91144 
21.12-rt!.:? 

I 27:124"11~ 
1{,:124" [ I ~ 
14/144 
10/144 

t !}$/~a71 P;.J 
6 oftBIJ.6Cft44-
b ..9'/1.:1-6{(1': 
t rpat'JSO' i& ~ 

3/144 

G? J.aaa-G'J 
16~1Yt1 

5-?.PJtt.Se-/lo 
~Z..5fffJ2r'MJ 
,_g-)rJFJ2J' 61 

4/~!r .:?6 

f1,s-o··a;r c~1'~ 
. l. r, z-1J/~c.t...ta-r()·-t,z, 2-.-v 

/fr~e.J/\7 c... 

5dve.A" 
(-\-ce-1~/,.,f;~ 
An?cioY' I~ 
£:e.M-rz..,o &0 ~~r~~ 

oh~ll;f-be..-vJ--
es Groundwater . 

Summary Statistics for Subarea 88 
Groundwater 

0.77 
3.4 
87 

2.3 
0.38 

1.8 
1.4 
1.5 
5.7 

0.37 
1.1 

0· crz :1:;1' 
r? r-...f"' 

C...·:;> 
1.2 
2.2 

310 
2 

2.2 
5.2 

61· 0? 'Jl.Q66 
5 

4.2 
4.5 
87 

930 
520 
2.4 
1.4 
1.5 

260 
41 

410 
8000 

10 
2700 

12 

57000 
42 

2560 
1180 
130 

36.4 

4.2 maximum· 
4.5 maximum 
87 maximum 

63.08 97.5% Chebyshev (mean, sd) 
43.79 97.5% Chebyshev(mean, sd) 

24 maximum 
1.4 maximum 
1.5 maximum 

23.22 97.5% Chebyshev (mean, sd) 
30.62 97.5% Chebyshev (mean, sd} 
105.7 99% Chebyshev (mean, sd) 

1,165.18 99% Chebyshev (mean, sd) 
10 maximum 

660.6 99% Chebyshev (mean, sd) 
12 maximum 

8,623.97.5% Chebyshev (mean, sci) 
42 maximum 

616.03 H-UCL 
212.88 H-UCL 

13.3 97.5% Chebyshev {mean, sd) 
-%-4-&B='Yf maximum 
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